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Chemical constituents in roots of Angelica dahurica var. formosana

LU Jia,JIN Li,JIN Yong-sheng, CHEN Hai-sheng" (Department of Natural Medicinal Chemistry, School of Pharmacy, Second
Military Medical University, Shanghai 200433, China)
[ABSTRACT] Objective: To investigate the chemical constituents in the roots of Angelica dahurica var. formosana. Methods:
The dried rhizomes of Angelica dahurica var. formosana were chopped and extracted with 80% EtOH for 3 times under reflux.
The EtOH extract was isolated by chromatography on silica gel using a gradient solvent system (PE:EtOAc & CHCL, :
MeOH) and Sephadex ILH-20. The structures of the contents were elucidated by nuclear magnetic resonance and MS spectral
analysis. Results; Seventeen compounds were identified, namely, isoimperatorin (1), imperatorin ( 2), bergapten (3),
alloimperatorin(4 ), xanthotoxol (5), cnidilin (6), byakangelicin (7), bergaptol (8), byakangelicol (9), pabulenol (10),
oxypeucedanin hydrate(11) , desmodimine (12), palmitic acid (13), stiamasterol (14) , §-sitosterol (15) , B-daucosterin (16) , and
sucrose(17). Conclusion: Compounds 8 and 12 have been isolated from Angelica dahurica var. formosana for the first time.
Compound 12 has been firstly isolated from Umbelifera plants. All the courmarin compounds belong to linear 6, 7-
furanocourmarins.
[KEY WORDS| Angelica dahurica ; chemical constituents; linear 6,7-furanocourmarins; alkaloid
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T A AT R Y TR MY I Angelica 5.
dahurica ( Fisch. ex Hoffm.) Benth. et Hook. f
BT A = Angelica dahurica ( Fisch. ex Hoffm. )
Benth. et Hook. f. var. formosana (Boiss. ) Shan J& R AL R P AL AR T RY-2 RS £
et Yuan TR, AITEMGRE TOMAARR S ), Mk FEA IR TR AL IE) 5 2L Ah 354X : Bruker Vector;
R, B XGRS O 52 k9 T I HE M =z sh skt % wE 3% #E 1. Bruker AVANCE [[-600; Bruker
I PR 3= 2 TIRI7IEE i JE W L SR SN AVANCE [[-300; BrukerDRX-500; it 3% 1% . ESI-
TR 1A R 9 R MS Al HP1100 #!Ji#% 4 (LC- MSD Systerm , ESI
PR 25705 e 2 B p 1 BT (4 0k T A 2 LA modeD) M7 ; #1 )2 A7 UL, BE X H (200 ~300 H) .,
S WETE BB R SRR I E S A A e TSR T Sephadex LH-20 (Pharmacia) ; [
SCFRZG AR I R 3 T S v 47 A FHEERLC18(40~70 pm) s MerckA ) ; )2 ik AR -
T M HOK R A iR B D . S TR AR
FUE I A RO O BEAF S0P A0 P29 IO . Cessgn] % 3. B012E. Bomail.lujiabaobao@hotmail. com
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HSHF . i i 0 Al 08 5 22 28 8 55 ik i T il 5
JPE R TLC &5 .20 % H. SO, B, MR,

HIEZ5H T 2004 4F 5 AT B 252500
ABRA &5 AR R 252 B A 25 22 HE = ok
DU A S BB S A R AP BT F 1 Angeli-
ca. dahurica(Fisch. ex Hoffm.) Benth. et Hook.
{. var. formosana(Boiss. )Shan et Yuan I TR,
A 52 58 v P b 9 i 187 2R A SR A8 2 T A S 5 BT L 42
HPLC %5, 4l 99% .

2 AHEMER

2.1 RBRE55# HHIETERS ke, B 0
6 A5 90 % L BERR IR AR I 3 WKL BHIK 3 hL U
WA IT R ZE B L RS PR 320 ¢, BEHH
KFREST Fe ] 1/2 (IR R IR B AL 3 I, 43 th
LR G TR)Z IR G 15 LR TR A B 90 g, K )2
AT 1/2 FEARFRIE T REZE B 3 K, 43 Y IE T B )2, s
FEWR 4 5 1E T BEAEHUY) 70 g L PR LR A BV HEAT
fEIE (200~300 H,8X 120 cm) #:EHr, A [A] 1 i)
M) k- PR CBRIR AR (1 : 0100 ¢+ 180 =
160 :1—40: 1—20 : 1—10 : 1—0 : DKKLE
B WS IR B 12 DA . Ao 43 2 TR
(200~300 EDFEJEMT LA - EE—1 : 0120 : 1
—100: 1= 90 : 1—70 : 1—60 : 150 : 1—40 : 1
—30:1—>25:1—-20:1—15:1—10: 1—5: 1—
2:1—1: DESERM, FF £ Sephadex LH-20 #)2
B & - EE (L = 1) Bl HT B R ) & 2 SO
il & AW 5 3~5 a3k &% 1(52 mg) . 2(33
mg) .14(47 mg) .15(39 mg) .16(78 mg) ; i 5> 6~8
H LAY 1(40 mg) . 2(60 mg) . 3(52 mg) .4
(22 mg) .5(16 mg) .6(19 mg) . 13(34 mg) ;i 9
143454 7(13 mg) .8(17 mg) .9(13 mg) .10(30 mg) .
11(15 mg), IET B BCY KRB . - AB-8 Al K
LA, L 30% 4T .60 % LB AT 90 % £ BEAD BE Uk
JIt 53 A5 2 30 % L EEF AL 20 g.60 % L BERRAL 8 g
M 90% LR 15g, £ Cy A KE I #E 2 HT,
Sephadex HL-20 HBEBENL, 90 %6 £ BEFR AL 43 19 &
¥ 1(23 mg) ,2(22 mg) .4(12 mg) .11(18 mg) .30%
AL AL A 12(52 mg) \17(9 mg) .,

2.2 ey ikr AW 1 O M.
ST F R BT, m. p. 108~109°C, ESI-MS m/
2:27l [M+H]", 454" HNMR, "CNMR, DEPT
L E S TR CyHL O, "HNMR (600 MHz,

DMSO-ds,8):8.18 (1H,dd, J =9.6,0.6 Hz, H-
4),8.04 (1H,d,J=2.4 Hz,H-2"),7.37 (1H .d,
J=0.6 Hz,H-8),7.34 (1H,d,J =2.4 Hz,H-3"),
6.33 (1H,d,J=9.6 Hz,H-3),5.54 (1H,t,]=7.2
Hz,CH),4.98(2H.d,J=7.2 Hz,.CH),1. 74 (3H,
s.CH;),1.67 (3H,s,CH;); "CNMR (150 MHz,
DMSO-ds,8):160. 08 (C-2),112.41 (C-3),138. 94
(C-4),148.59(C-5),113.90 (C-6),157. 46 (C-7),
93.60(C-8),152.03 (C-9),106. 77 (C-10), 146. 06
(C-2'),105.39(C-3"),69.31(C-1"),119. 40(C-2"),
139.59(C-3"),25.43(CH;),18. 00(CH,), A E%k
P 55 SCHRE R TE Y SRR R — L s e A
1 A5 MRETHH #E (isoimperatorin) ,

k&Y 2. LAAE M, mop. 101 ~102°C, EI-
MS.'HNMR, " CNMR % ¥ 5 Sk 42 38 & BR Ai
R —30, TLC % RAA 5 BRAETS R b5 il — B, ik
YEAL B 2 HEKHETEH R (imperatorin) ,

LAY 3. A EAE RS & m. p. 185~186°C,
LHMT T B HEEATOL, UV IR W E R AFE
RZRAE W RRAE R Y %, ESI-MS m/z: 217 [M+
H] ., 454 'HNMR,”"CNMR.DEPT ¥, #i & 7 F
KA C,HsO, ., HNMR (600 MHz,CDCl;,8):8. 16
(1H,d,J=9.7 Hz,H-4),7.59(1H,d,J =2. 4 Hz,
H-2'),7.13(1H,s,H-8),7.03(1H,d,J =2. 4 Hz,
H-3'),6.27(1H.d,J=9.7 Hz,H-3),4.27(3H.s.
OCH;); “CNMR (150 MHz, CDCl;, §): 161. 21
(C-2),112.40(C-3),139.33(C-4),143.24(C-5),
119.81(C-6),158. 31(C-7),93. 70(C-8),152. 64 (C-
9),106.43 (C-10), 144. 76 (C-2"), 105. 01 (C-3") .,
60.01COCH;), LA % 5 ek S A — %, H
TLC B ReAE 566 FH N BRARE S — 2, B e b &
W) 3 Rtk FAH INTE (bergapten) .

&Y 4. LEE G m. p. 225~226°C , )2 R
AN B S A % . EFMS (m/z): 270
(M), 454" HNMR, *CNMR,DEPT %, i & 5
FRX A CyH, O,.' HNMR (600 MHz, DMSO-d; ,
3 :8.15(1H,d,J = 9.9Hz, H-4),8.01 (1H.d,
J= 2.4 Hz,H-2"),7.05(1H,d, J = 2.4 Hz, H-
3'),6.37 (1H.d,J= 9.9 Hz,H-3).5.10(1H. m,
H-2"),3.69(2H,d,J= 6.6 Hz,H-1"),1.84,1.71
(4% 3H.s,2 X CH;); “CNMR (150 MHz, DMSO-
de»8):159.78 (C-2),113.2(C-3), 142. 12 (C-4),
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123.00(C-5),124. 78 (C-6), 145. 00 (C-7), 128. 36
(C-8),140.50(C-9),113.58(C-10),146.81(C-2"),
106.01(C-3"),27.09(C-1"),121. 97 (C-2"),131. 39
(C-3"),25.30 (CHs),17.86 (CH,), ¥ DL b % ¥
53R R BIBR AT R B S R A Y 4
T BRHGEH % (alloimperatorin) ,

&Y 5. KEE T, m. p. 252~254°C, EI-MS
m/z: 216 (M), %5 &' 'HNMR, “"CNMR, DEPT
B E 2 38 Ci Hg O, HNMR (500 MHz,
CDCls,3):7.80 (1H.d, J = 9.6 Hz, H4),7.72
(1H,d,J=2.4 Hz,H-2"),7.27(1H,s, H-5),6. 82
(1H.d.J=2.4 Hz,H-3"),6.38(1H.d,J=9. 6 Hz,
H-3),6.18 (1H, br, OH); "CNMR (125 MHz,
CDCls, 3): 160. 01 (C-2), 114. 35 (C-3), 144. 75 (C-
4), 110.60 (C-5), 126.06 (C-6), 144.37 (C-7),
129. 34(C-8),139.00(C-9),115. 77 (C-10), 147. 06
(C-2"),106.77(C-3"), LU ¥4 5 SClk Hi238 B4
R BEEEY 5 NAEME B (xanthotox-
o),

A 6. AN, m. p. 114~ 1157 , AT
TREOKE, 454" HNMR,"CNMR . DEPT i,
Wi 4312 C. He Os . ' HNMR(300 MHz, DM-
SO-ds»8): 8. 18 (1H ,d.J =9.6 Hz, H-4),8.05
(1H.,d,J=2.4 Hz,H-2),7.45(H,s,5-0OH),7. 30
(1H.d,J=2.4 Hz,H-3).6.35 (1H.d.J=9.6 Hz,
H-3),4.10(3H,s,OCH); "CNMR (75 MHz,DM-
SO-ds»8):169.89 (C-2),112. 36 (C-3),139. 83 (C-
4), 141.16 (C-5), 114.77 (C-6), 145.54 (C-7),
125.41(C-8),139.56(C-9),107.05(C-10),146. 15
(C-2"),105.32(C-3"),61. 18 (OCH;), LI %85
SCHREHRGE A 8- F AR RS- F AN IR R — B, MOk
EEY 6 8-H A I-5- 2 AT BE Z (enidilin) ,

&Y 7. L EE S m. p. 124~126°C, EI-MS
m/z :334(M"), 454" HNMR, "CNMR, DEPT
B E S TR A Crp His O, . HNMR (600 MHz,
CD,; 0D, 8):8.25(1H,d,J =9.6 Hz, H-4),7.82
(1H ,d.J=2.4 Hz,H-2"),7.22(1H,d, ] = 2. 4
Hz,H-3'),6.29 (1H,d, J = 9.6 Hz, H-3), 4. 20
(3H,s, OCH;),3.85(1H, dd, J = 7.8, 3.0 Hz,
-CH-,2.39(2H,br, s,OH),1.33(3H,s,CH,),
1.29 (3H,s,CH,); "CNMR (150 MHz, CD, OD,
3 : 160.13 (C-2),112.88 (C-3), 139.42 (C-4),

144.88(C-5), 114.55 (C-6), 150. 17 (C-7), 126. 86
(C-8),143.94(C-9),107. 51(C-10),145. 23(C-2"),
105.31(C-3"),71. 51(C-1"),76.02(C-2"),76. 08 (C-
3"),26.66(CH3),25.06(CH;),60. 74(OCH;), LA
BRSSO TR E R Y H R B S E S
Y17 M2 H % (byakangelicin) ,

k&Y 8. Lt fh, EI-MS m/z:202(M "),
454" HNMR, "CNMR,DEPT 3%, # & 7+ + XK
CinH;O,,"HNMR (600 MHz,DMSO-d;,8):11. 24
(1H,br, s,5-OH),8.23(1H,d,J =10 Hz, H-4),
7.88(1H.d,J=2.4 Hz,H-2"),7.17(1H.d, ] =2. 4
Hz,H-3'),7.13(1H,s, H-8),6.24 (1H,d. J =10
Hz, H-3); “CNMR (150 MHz, DMSO-ds, §):
160.27(C-2),110. 82 (C-3),139. 64 (C-4), 147.75
(C-5),112.38 (C-6),156.90 (C-7), 90. 87 (C-8),
152.53(C-9),104. 55(C-10), 144. 83(C-2"),110. 82
(C-3"), VAL 5 Somk'™ i o F B — 20 %
EAY 8 I F I (bergaptoD , LAY N IR
NI & B A R

G W 9. o g, ST T RS B A5,
m. p. 112~114°C , ESI-MS m/z:317(M"* +H), %%
4 '"HNMR, “CNMR, DEPT %, #fi & > X N
CisHisOs,' HNMR (600 MHz, CD; OD, §): 8. 21
(1H,d,J=9.8 Hz,H-4),7.80(1H,d,J =2. 4 Hz,
H-2"),7.20(1H.d,J=2.4 Hz,H-3"),6.27(1H.d.
J=9.8 Hz, H-3), 4.55 (1H, d, ] = 9.8 Hz,
-OCH,-),4.27 (1H, t, J] = 9.0 Hz,-CH-), 4. 19
(3H,s, OCH;),3.83(1H, J =9.0 Hz.-OCH,-),
1.26 (3H, s, CH;), 1. 23 (3H, s, CH;); "CNMR
(150 MHz,CD;0D,8) :162. 62(C-2),151. 71(C-7) ,
146.93(C-2"),146.15(C-5),144. 81 (C-9), 141. 56
(C-4),128.42(C-8),116.38(C-6),113.19(C-3),
108.61(C-10),106. 46 (C-3"),78.33(C-1"), 76. 81
(C-2"),72.70(C-3"),61.45(OCH;), 26. 61 (CH,),
25.21(CH,) . LA 8GR 5 SOk v 40l /9 B> 05 ik
— 3 s RS 9 S H S IH K (byakangelicoD)

A& 10, CEE &, m.p. 136 ~138°C, EI-
MS m/z: 286 (M" ), 4if' HNMR, "CNMR,
DEPT #%. # & 43 8 Cis Hi, Os.' HNMR (600
MHz, DMSO-ds,8) :8.29(1H,d,J=9.6 Hz, H-
4),8.02(1H,d.J=2.4 Hz,H-2"),7.36(1H,s, H-
8),7.30(1H,d,J=2.4 Hz,H-3"),6. 34(1H,d,J =
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9.6 Hz, H-3),5.37(1H,d,J =4.8 Hz, =CH.),
5.09(1H,d,J=2.4 Hz,=CH,),4.91(1H, br, s,
-OH), 4.48 ~ 4.32 (3H, m,-OCH,-CH-), 1.32
(3H,s,CH;); "CNMR (150 MHz, DMSO-ds. §) :
160.43 (C-2),112. 34 (C-3),140.02 (C-4),145.01
(C-5),113.87 (C-6),157.81 (C-7),93.82 (C-8),
152.32(C-9),106. 93(C-10),146. 31 (C-2"),105. 62
(C-3"),75.71(C-1"),72. 90 (C-2"), 149. 21 (C-3"),
DL & B0 5 SR i 0 R B O
LG9 10 2 #e 3 545 5 (pabulenol) ,

&Y 11, LA & m. p. 132°C. EI-MS m/z
(%):304(M"),289 ,286,264,256,244,228,215,
202(100),185,174,157,129,111,97,85,59,43, 4k
4'HNMR, “CNMR, DEPT %, #i & /> F X N
CisHisOs,' HNMR (600 MHz, CDCls, 8): 8. 16
(1H.,d,J=9.6 Hz,H-4),7.60(1H ,d.J=2. 4 Hz,
H-2),7.13(1H,s,H-8),6.99(1H,d,J =2.4 Hz,
H-3),6.26(1H,d,J=9.6 Hz,H-3),4. 55 (1H,dd,
J=10.2,3.0 Hz, Hb-C-Ha), 4. 45 (1H, dd, J =
10.0,7.8 Hz,Hb-C-Ha) ,3. 92(1H,dd.J =7. 8,3.0
Hz, H-2"), 2.33 (2H, br, s, OH), 1.37 (3H, s,
CH;),1.32 (3H,s,CH;); "CNMR (150 MHz,
CDCly, 8):161.14(C-2),112.95(C-3),139. 07 (C-
4),148.50(C-5),114.21(C-6),158. 07(C-7),94. 72
(C-8),152.46(C-9),107. 26 (C-10) ,145. 23(C-2"),
104. 73(C-3"),71. 65(C-1"),74. 46 (C-2") , 76. 53 (C-
3"),26.63(CH;),25. 14(CH,), A E%dE 5 ekt
B WK G BT N R — 2 O E B 11 2
KA EALTT T PR Coxypeucedanin hydrate) ,

L&Y 12 @ KR Y. ESEMS m/z. 237
(M), &4 HNMR, "CNMR,DEPT %, #i & />
TN C, His NO,,' HNMR (600 MHz, CD; OD,
3:9.31(1H,s,CHO),7.13 (1H,d,J=3.8 Hz,H-
3),6.34 (1H,d,J=3.8 Hz,H-4).,5.21(1H.d.J =
11.4 Hz,H-4),4.70 (1H,d,J=13.8 Hz,H-11),
4.61(1H.d,J=13.8 Hz,H-11),4.30 (1H.d,J =
9.4,6.1 Hz,H-8),2.67 (1H,m,H-7),1.57 (3H,
d,J= 6.1 Hz, H-9),1.13(3H,d, J =6.6 Hz, H-
10), ®CNMR (150 MHz,CD, 0D, 8):180. 34 (C-
1),174.35 (C-12),146.08 (C-5),133.17 (C-2),
128.17 (C-3),111.74 (C-4),82.06 (C-8),63.64

(C-6),56.59 (C-11),45.11(C-7),18.64 (C-9),
14,54 (C-10), LA Hods 5 ekt i 1 ) 4 8k
2L E A Y 12 AT £ F I (desmodi-
mine) , %A YR E RN ZAEY o345 2S5 2%
R JE T IR TERHE Y o KB

&Y 13 HEM A, m. p. 54~56°C, EI-MS
m/z:256 (M), 227,213,185, 171,157,129, 115,
97, S AF A R 1Y BT — B, OF 5 0 B 2 RE
— 3 A Y 13 AFH R (palmitic acid) ,

EY 14, A% m. p. 168~169°C , EI-MS
m/z :412[M "] ,397,271,255,229,213,187,159,
147,83, #54"' HNMR,"CNMR .DEPT i . i &2 43
T A Cu His O, HNMR (500 MHz, CDCls, §) :
0.70(3H, s, H-18),0.80 (3H.d, J = 7.0 Hz, H-
29),0.81(3H,t,J =8.0 Hz, H-27),0.85(3H,d,
J=6.0 Hz, H-28),1. 01 (3H,s, H-19), 1. 02 (3H,
d,J=7.0 Hz,H-21),3. 25(1H,m,H-3),5. 02(1H,
dd,J=9.0,16.0 Hz,H-23),5.17(1H.dd, ] =9. 0,
16.0 Hz,H-22),5.35(1H,t, J =2.5 Hz, H6),
BCNMR(125 MHz,CDCly,8) :37.22(C-1),31.51
(C-2),71.85(C-3), 42.21 (C-4), 140. 83 (C-5),
121. 75(C-6),31. 73(C-7),31. 72C-8) ,50. 16 (C-9) ,
36.58(C-10),21. 24(C-11),39. 71(C-12) ,42. 20(C-
13), 56.81 (C-14), 24.32 (C-15), 28.91 (C-16),
56.02(C-17),12. 11(C-18),19. 41(C-19),40. 50(C-
20),21.23(C-21),138.38(C-22),129.32(C-23),
51.21(C-24),31. 94(C-25),19. 03(C-26),12. 21(C-
27),21.13(C-28),19. 04 (C-29), A %4 5 SCHk
R IE &8 B (stiamasterol) — 2,

k&Y 15, TaE &, E-MS m/z(%) . 414
(M) 397(100),271,255,229,213,187,159, 147,
83, 5 B-#F MRy BTG — 2, JF 5 XA LR R,
1B — B0, MU E hy -4 H B (B-sitosterol) ,

EW 16 HETCEE KR, m. p. 287~289°C,
Libermann-Burchard < W FH 4, EF-MS m/z. 576
[M*].'HNMR 5 g-#A88 b5 — 20, 9550 B 38
2 RAE—3 %8y 3-8 % b (B-daucosterin) ,

&Y 17, A @455 &, m. p. 185~186°C, EI-
MS m/z: 180 (M), 5 FEME X B o Ly )2 Rl —
B, WK RE N ERE (sucrose)

a1~ 12 Mz 1,
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1 R=0-CH,-CH=C(CH),
3 R;=0CH3 R,=H
5R,=H R,=OCH;

Ry=H 2 R;=H R,;=0-CH,-CH=C(CHj),
4 R,=CH,-CH=C(CH3), R,=OH
6 R;=0OH R,=0CH;

7 R;=0CH3 R,=0OCH,-CHOH-C(CH;),OH

8§ R;=OH R,=H 9 R,=0CH3 |<1:0-(‘}|2-({1-C((‘u_\:2

10 R,=0L‘H3-CI—IOI—I-TI)I-I s Ry=H

CH,
11 R,=0CH,-CHOH-C(CH;),0OH Ry=H

B1 &awmi~12 88K

Fig 1 Structures of compound 1-12

34 i

T D 0 A T S R R 904
VAL, BIESA SRR, BA 25025 B
e PR B T2, I HAE T R B B K 7 T
PEHTE . P A SR 8 02 BE AT A0 Hb T By 1 2 2 41
BT E B RFEE A K L 6 IR M R B R S
AR RIS B A R0 BT B AF T AL v ok B
B R, X 25 IR BT IR A R G R BT A BT
VA Y MG 24 T P 0 R At DA LT A S W AR I

KRE BEZ LRI A Ik R 2 oK JiGh . 3K
A0 K PR R A ) ZR GERE S W 1 G 2
SRR TR I G W5 AT R R A AT
WY A TR L 0 DT 9 3% BRI ) 3% 4 L B A S 22
TRY A ML E T . RN H P E
W T Ay B0 73, HE 28 BRE MR WL AT B k
VA PR BB A BB ST T TR O R 23 S I R
E@Xﬁ@%%ﬁ%&m%ax,&jﬂHmﬂ’ﬂ‘b’&/xﬂ‘k
A T
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